35o              CHEMICAL ANALYSIS OF SPECIAL STEELS
with fire brick, fire clay and a disc of plate steel A small vent hole is located at one end of the pipe to permit the escape of the large quantity of carbon monoxide that is generated by the reaction between charcoal and the air yet remaining in the vessel. As apparently dry charcoal often holds considerable moisture in its pores, some water vapor must also be liberated.
The superficial decarbonization G, H, I, Fig. 24, is at times much more pronounced than at others. The writer became interested to investigate the process with a view to discovering the primary cause of this very objectionable feature of annealing in a closed tube.
In the first place it was soon noted that the condition frequently exists in steel before it reaches the annealer, due to forging at too high temperatures.
Again, it was deemed possible that the scale, always existing on the steel when it is put in the pipes, might react with the charcoal to form CO*. Further, that the latter gas would, under the existing conditions, decarbonize the steel by the reaction C02 + C = 2 CO.
To test this theory some f inch Rd., high carbon steel rods were placed in a porcelain tube and heated for 18 hours with a slow stream of pure, dry carbon dioxide passing through the enclosure. The following points were noted:
ist. A glittering black scale was produced on the fractured or otherwise unpolished surfaces of the bars. On fracturing the latter, a distinct ring of coarse crystals was found to exist at the margin of the fractures. This scale has a curious property of adhering in a thick, sparkling black mass on rough fractured surfaces, but when polished steel is exposed, at a red heat, to the attack of C02, only a black discoloration resulted. The scale referred to, proved, on analysis, to be Fe304. This experiment showed that carbon dioxide may cause "bark" (surface decarbonization) but not to a marked enough extent to offer a satisfactory explanation.
2nd. Some pieces of the same bar were heated in a stream of pure, dry hydrogen. A frosted metallic surface was produced